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I. Introduction
To what extent do local communities benefit from commodity booms? The question of high policy relevance given rising commodity prices has been subject to wide but inconclusive investigations. This paper utilizes new data on mining activity and government transfers in Peru to investigate the effect of mining and resource windfalls on socioeconomic outcomes at the district level, the lowest administrative unit in the country. 2 Peru is entering its second decade of an impressive mining boom. After decades of relative stability, the value of mining exports more than doubled between 1993 to 2000, to 3.2 billion US dollars, and by 2010 exports rose again sevenfold to 21.7 billion US dollars, or 14 percent of the country's GDP.
Local governments are benefitting generously from mining activities: the central government transfers to local authorities in mining departments a large share of the taxes levied on mining companies, in the context of an agreement that is commonly referred to as the Canon Minero. In 2007, the year of our analysis, the overall budget envelope of the Canon amounted to 5.1 billion soles (approximately 1.6 billion US dollars).
Yet, despite these generous transfers, the dramatic expansion of mining activities has been accompanied by rising societal tensions, which have grown to become a major concern for policy makers. In 2009, the Defensoría del Pueblo (Ombudsman's office) reported 268 social conflicts in Peru, of which 38 percent were related to mining activities. Major confrontations involved violence and the use of firearms, leading to death and injuries among both protesters and police (Taylor, 2011) . While many protesters cite environmental concerns, case studies suggest that the underlying reasons are often more complex, involving revenue sharing disputes between mining companies, local authorities, and local populations (Arellano-Yanguas, 2011) . Poor management of the Canon also appears to add to the discontent (Hinojosa, 2011) .
In this paper we use variation in mining across Peruvian districts to investigate the impact of mining activity and government transfers on local socioeconomic outcomes. The analysis uses a unique, district level dataset that merges administrative data on local mining production, transfers from central to local government, and census and survey-based measures of households' average consumption, poverty, and inequality.
Our empirical approach improves upon the existing literature in two related aspects. First, since we are able to identify the location where the mineral is extracted down to the lowest administrative 3 level, we can estimate mining effects on socio-economic outcomes with greater local accuracy and specificity. Second, the precise identification of the location of mines allows us to conduct a thorough study of how far geographically the impacts of mining activity can be observed. This represents an improvement with respect to related studies, which have focused mainly on the aggregate impact over large regions of revenue windfalls derived from oil extraction. In contrast with mines, oil fields and oil wells tend to be spread over several local administrations, making it necessary to conduct impact analyses at higher levels of aggregation (Michaels, 2010) . This runs the risk of missing some of the specific local effects and suffers from aggregation bias and greater measurement error (Caselli and Michaels, 2009 ).
Our identification strategy is based on comparing socioeconomic outcomes in districts where mines are located, with outcomes in neighboring or nearby districts of similar characteristics. Our premise is that, while economic and political factors may influence broad geographical patterns of mining activity, at lower administrative and geographic levels the location of a mine is primarily dictated by geological factors. By comparing neighboring or nearby districts we can therefore minimize omitted variables biases related to endogenous location decisions. Figure 1 reports the location of mining districts and provinces across the Peruvian territory. It shows that mining is concentrated in the Andean region and in the Amazon basin. To reduce potential omitted variable biases, we restrict therefore the analysis to departments that report mining activity and, given how much the capital differs from the rest of the country, we exclude the department of Lima from the sample. Our base sample consists, therefore, of 87 producing districts and 1,195 non-producing districts spread over 142 provinces and 16 departments, with an average of 9 districts per province.
Several findings emerge. In 2007, the year of our analysis, average per capita expenditure in producing districts was around 10 percent higher than in non-producing districts of the same province.
Producing districts also faced around 2.5 percentage points lower rates of extreme poverty, and had 2.5 percentage points fewer households with basic needs uncovered. Illiteracy was also lower. When compared to non-producing districts in other provinces, impacts are larger: per capita expenditure in producing districts is 14 percent higher, and poverty rate is between three and four percentage points lower. We concentrate our analysis on 2007 because this is when the most recent census was conducted. The previous census had been done in 1993, that is, prior to the mining boom. When we use data corresponding to 1993, we find that mining districts did not exhibit any statistically significant difference with respect to otherwise similar districts, which reinforces the causal interpretation of the impacts of mining activity. The benefits of mining activity, however, appear to be unevenly distributed. Consumption inequality, as captured by the Gini coefficient, increases in all districts of mining provinces and particularly in those where mining takes place. Moreover, benefits from mining appear to lead to higher inequality across districts, as its benefits are substantially higher in producing than in non-producing districts, even those located in the same province.
Next, we conduct a series of alternative analyses to check robustness and enrich the interpretation of our basic results. First, to fully correct for differences in time invariant and 1993 characteristics between districts, we match samples of producing and non-producing districts by means of a propensity score, and test for differences in socioeconomic outcomes using a kernel matching estimator. The results are almost the same as in the benchmark specification. Second, we test the extent to which the magnitude (and not only the presence) of mining activity, measured by the log of the value of mineral production, affects socioeconomic outcomes. We find that larger mines have a stronger impact, both on welfare and inequalities.
Third, to investigate further the geographic impact of mining activity, we refine the spatial analysis and consider the geographic proximity of districts, as an alternative to the administrative (provincial) proximity in the benchmark specification. We use mapping software to identify direct neighbors of mining districts, as well as their second neighbors. Our findings remain basically unaffected: the positive impacts of mining activity decrease rapidly with (geographic) distance, while income inequality increases in both producing and non-producing districts.
Fourth, the localized impact of mining activity calls for an investigation of the impacts of mining revenues (i.e. the Canon Minero) that, to varying degrees, are distributed to all districts in mining departments (the highest subnational administrative level). Because producing districts also receive a higher share of the Canon, the specifications described up so far do not distinguish between the impacts from direct mining activity and the effects associated with higher local government revenues through the Canon. To overcome this issue, we exploit exogenous variation in the allocation rule of the Canon between producing districts, districts in producing provinces, and in non-producing provinces. Then, we control for socioeconomic characteristics that may affect the allocation of the Canon by instrumenting each district's mining revenues with the value of mining production at the district, province, and department levels. Once department fixed effects are accounted for, we do not find any significant impact from the Canon. This lack of impact is in line with some of the findings from oil extraction studies (Caselli and Michaels, 2009) , and calls into question the usefulness of local revenue sharing agreements without accompanying them with strong monitoring and capacity building efforts (Bardhan and Mookherjee, 2006; Loayza, Rigolini and Calvo-Gonzalez, 2011 ).
Our findings add to an emerging literature that investigates the local impacts of commodities' extraction. How natural resources affect living standards has been subject to wide but inconclusive investigations. Early cross-country studies based on cross-sectional analyses Warner, 1995 and 2001) tend to find a negative association between natural resource abundance and economic 6 growth, but studies exploiting both cross-sectional and times series variation find no effect, or even a positive one (Manzano and Rigobon, 2006; Raddatz, 2007) . Institutional differences and the time span of the investigations (short vs. longer term) may explain in part these differences (Mehlum, Moene and Torvik, 2006; Collier and Goderis, 2007; van der Ploeg, 2011) . Notwithstanding their contribution, crosscountry studies have suffered from uneven data quality and limited treatment of omitted variables that may correlate with resource abundance.
More recent studies have attempted to solve some of these pitfalls by exploiting variation of commodity production within national boundaries. These studies have mostly focused on oil extraction.
A pattern partly consistent with cross-country evidence is beginning to emerge. Michaels (2010) studies the impact of oil abundance in Southern US counties on long term development. He finds oil abundance to increase local employment, population growth, per capita income and quality of infrastructure.
3 In developing countries with inferior institutional settings, however, the picture seems to reverse. Caselli and Michaels (2009) look at the impact of backward linkages and revenue windfalls from oil production across municipalities of similar characteristics in Brazil. They find no impact on GDP, and despite higher reported municipal spending on a range of budgetary items, they find little impact on social transfers, public good provision, infrastructure, and household income. Moreover, Dube and Vargas (2006) find that higher oil prices in Colombia boost conflict over the ownership of resource production. Thanks to a greater ability to determine the location of mining activity and the use of different socioeconomic outcomes, our analysis considers the nuanced ability of commodity extraction to benefit local communities at large.
Our findings also put in perspective the analysis of Aragon and Rud (2011) , who observe a geographically widespread positive impact of the Yanacocha gold mine in Peru, the second largest in the world. The Yanacocha mine may represent a best case scenario for two reasons. First, its sheer size may extend its impact. Second, as Aragon and Rud (2011) observe, local living standards improved only after international shareholders put pressure on the mine to expand local procurement of its inputs, which calls again for accompanying revenue sharing agreements with institutional building.
Our analysis is also consistent with an emerging literature finding that local officials may handle revenues from commodity extraction differently than other transfers from the central government, which do seem to positively affect human capital and reduce poverty (Litschig, 2008) , even if they may foster corruption (Brollo et al., 2010) . These differences may stem from a greater ability of local officials 7 to capture commodity-related revenues, which may be particularly pronounced when citizens have little knowledge about their magnitude (Monteiro and Ferraz, 2009 ).
In conclusion, we find that mining activity has a positive effect on the average living standards of producing districts. Against this positive effect, however, we also find that the beneficial impact is accompanied by rising inequality both within and across districts, and that government transfers associated to mining revenues (i.e., the Canon) have little effect on poverty alleviation. This nuanced impact may well be at the center of the current social discontent regarding mining activities in the country. Solving this discontent may require a broader discussion and overarching institutional reforms that reach to the current decentralization structure, of which mining revenues are only one component (Loayza, Rigolini and Calvo-Gonzalez, 2011) . We leave this discussion to further research.
The paper is organized as follows. Section 2 discusses in greater details the Peruvian mining panorama and the structure of the Canon Minero. Section 3 presents the data and empirical methodology. Section 4 presents the results, and Section 5 concludes.
II. Context
The Peruvian mining sector is experiencing a prolonged boom, with the value of mining-related exports having grown sevenfold in the period between 2001 and 2010, from 3,205 to 21,723 million US dollars.
As of 2010, Peru was among the five largest producers of silver, zinc, tin, lead, copper, gold, and mercury in the world. In the same year, mineral exports accounted for 61 percent of total exports.
Mining has become an important source of government income. In an effort to decentralize these windfalls, Peru implemented a sharing scheme called the Canon Minero, by which the central government shares 50 percent of all mining companies' corporate tax revenues with local governments in producing departments. This sharing agreement has been developed in the context of a broader decentralization process, which began in 2002 with the Constitutional reform. To avoid the fiscal crises that had plagued earlier episodes of decentralization in Latin America, decentralization in Peru was heavily anchored around fiscal neutrality (World Bank, 2003) . The ability to borrow of sub-national governments (which include department, province and district governments) was strictly limited by law, and the central government imposed strong fiduciary requirements for spending (such as the need to submit proposals and receive clearance from the central government for large capital investments). For districts, a law on participatory budgeting was also passed requiring local authorities, who are elected every four years, to consult each year with their constituency and civil society in planning the budget. the Canon is mainly allocated on the basis of mining production value. The Canon's rule is as follows: 50 percent of mining tax revenues are distributed back to subnational governments; of this amount, 10 percent goes directly to the corresponding producing district; 25 percent is distributed among all districts in a producing province; 40 percent is distributed among all districts in a producing department;
and the remaining 25 percent is transferred to departmental governments and universities. 4 Apart from the 10 percent transferred directly to producing districts, the allocation of the Canon across all (producing and non-producing districts) also depends on district characteristics that include socioeconomic conditions. 
III. Data and Methodology
Our outcome variables are a set of district-level living standards measurements for 2007: average per capita expenditure, the poverty and extreme poverty headcount indexes, a measure of uncovered basic necessities, the illiteracy rate, and the Gini coefficient of consumption inequality.
We collect living standard measurements that are representative at the district level by drawing of analysis is that they are also the smallest administrative unit where the location of a mine can be identified.
In the analysis, we introduce two sets of explanatory variables: variables related to the location and magnitude of mining activity, and control variables. In line with the distribution formula of the Canon, and using plant-level mining data from the Peruvian Ministry of Energy and Mining, we distinguish between three types of districts within mining departments: 5 producing districts, which hosted a mining facility during [2004] [2005] [2006] ; non-producing districts in producing provinces, which, despite not hosting any mining activity, receive a larger share of the Canon than districts in provinces where there is no mining production; and non-producing districts in non-producing provinces, which still receive a share, albeit the smallest, of the Canon because they are located in a producing department. Our final sample consists of 87 producing districts, 453 non-producing districts in producing provinces, and 742
non-producing districts in non-producing provinces (Table 2) .
For all districts, we use information about the amount of Canon they received during 2002-2006; the amount of other government transfers during 2002-06; and the value of mineral production at the district and province level during the same period. 6 In addition, we also use in the analysis time invariant district characteristics such as altitude, area, and the location of provincial capitals, and district socioeconomic characteristics from the 1993 Census, prior to the mining boom (for more details, see Table 1 ). Table 2 presents summary statistics of these three groups of districts. Of interest are the two socioeconomic outcomes for which we have information in both 1993 and 2007: illiteracy and basic necessities uncovered. Overall, in 1993, producing districts seemed to display a slightly higher literacy rate than-non producing districts; however this difference disappears once we control for basic district characteristics (Table 3) . And there are no significant differences regarding the index of basic necessities uncovered between producing and non-producing districts. Of the control variables, the only major difference between producing and non-producing districts is regarding geographic area: on average, producing districts have twice the square kilometers than their non-producing counterparts. While at first sight the difference can appear surprising, the selection of larger districts is consistent with random location of mineral abundance across the provincial territory, as larger districts have a higher probability 10 of including a mine. Nevertheless, since size may correlate with potential unobserved district characteristics, in the analysis we control for it.
Methodology
Our identification relies upon comparing producing and non-producing districts that are spatially close and institutionally similar. We do so by means of several exercises. Our baseline case considers all districts from departments with mining activity (excluding the department of Lima), and compares socioeconomic outcomes of producing districts with, in turn, outcomes of non-producing districts in non-producing provinces and outcomes of non-producing districts in the same province of each mining district. We use information from the 1993 Census to control for district characteristics in 1993, prior to the mining boom, so that our baseline regression is as follows: Under this specification, we consider two types of "treatment" districts: producing districts and non-producing districts in producing provinces; and one type of "control districts": non-producing districts in non-producing provinces. Therefore, without province fixed effects, the estimates of 0 and 1 refer to the respective impacts on the two types of treatment districts with respect to control districts. When we introduce province fixed effects, however, the dummy [ ] (associated with Next, as an alternative to correct for differences in observed characteristics between mining and non-mining districts, we use a matching procedure based on time invariant and 1993 characteristics (which precede the mining boom). Specifically, we match producing districts with various subsamples of non-producing districts of similar characteristics using a propensity score built upon a probit regression (Table 5 ). The matching variables are, at the district level, the percentage of households without electricity in 1993; the illiteracy rate in 1993; the log of population in 1993; the percentage of urban population in 1993; the log of the area in square kilometers; and department dummies. We then estimate the Average effect of Treatment on the Treated (ATT) using an Epanechnikov Kernel with a bandwidth of 0.2. We obtain standard errors through bootstrapping, using 100 repetitions.
We then extend the analysis along three important dimensions. First, we go beyond average effects by exploring whether varying magnitudes of mining activity affect socioeconomic indicators differently. We do so by substituting [ ] in Equation (1) Second, we refine the spatial analysis by considering the geographic proximity between districts, instead of administrative proximity (determined by whether districts belong to the same province).
Specifically, we use mapping software to identify direct neighbors of mining districts, as well as their second and higher order neighbors. We then run the following regression specification:
where, [ ℎ ] is a dummy variable that takes the value of one if a non-producing district shares a border with a producing district. Under this specification, the omitted districts (the control group) are the second and higher order neighbors (i.e., non-producing districts that are not first neighbors). This approach can be useful in two aspects. One, by focusing attention on districts that share borders and are thus more likely to be similar, it helps addressing further potential omitted variable biases. Two, it allows exploring how much geographic proximity, as opposed to administrative proximity, matters for reaping the benefits of a mine. Specifically, while under specification (1) all non-producing districts in producing provinces are treated as equals, specification (2) distinguishes between first and higher order neighbors, treating them differently even when province fixed effects are introduced.
Finally, we conclude the analysis by attempting to isolate the impact of the Canon from the direct effect of the mining activity. For that purpose, we run the following specification: 
IV. Results
We begin the analysis by considering the possibility of preexisting differences between producing and non-producing districts. In particular, we test whether socioeconomic outcomes in 1993 differ between districts where a mine was active during 2002-2006 and districts with no mining activity. The socioeconomic outcomes under consideration are the illiteracy rate and the index of basic necessities uncovered, the two variables for which we have information for 1993.
Results are shown in Table 3 . The results corresponding to each outcome variable are organized by rows, with columns assigned to different regression specifications and comparison groups. The comparison groups are defined according to whether or not we include in the regressions department and province dummies. In regression (1), the comparison group consists of all non-producing districts in non-producing provinces. In regression (2), the comparison group is restricted to non-producing districts in non-producing provinces within the same producing department. Finally, in regression (3), we compare producing and non-producing districts in the same province. In all cases, we control for timeinvariant district characteristics (provincial capital, log of area, and log of altitude), and district characteristics obtained from the 1993 Census (log of total population, share of rural population, and share of households without electricity). 7 Results are encouraging. While there are differences in the 7 Observe that, when we look at 1993 outcomes, the analysis may suffer from reverse causality biases. We shall however not devote efforts to attempt to correct for these biases since the core of our analysis deals with 13 1993 raw means between producing and non-producing districts, once we introduce department fixed effects, all differences disappear except one. The only statistically significant difference that remains is among non-producing districts, where the ones located in producing provinces seem to display lower levels of basic necessities uncovered than those in non-producing provinces. However, once we add province fixed effects, comparing producing and non-producing districts in the same province, all differences disappear. Overall, results in Table 3 suggest that in 1993, prior to the mining boom, producing and non-producing districts did not differ in a statistically significant manner (conditional on the same controls used for the 2007 analysis).
With these results in hand, we move to analyzing whether the mining boom had any impact on mining districts, and how that impact may have trickled down to neighboring districts. In Table 4 we repeat the analysis of Table 3 except that now we use 2007 outcome variables and control for all 1993
variables (including district averages of the illiteracy rate and the index of basic necessities uncovered).
In some specifications we also control for the amount of government transfers other than the Canon (in logs, accumulated during 2002-06). This is to account for potential transfers aimed at compensating districts that are not favored by the distribution formula of the Canon. It turns out that in all regressions the inclusion of other government transfers makes virtually no difference on the outcome variables, and therefore we will devote little time to discussing it.
Regression (1) in Table 4 suggests that in 2007 all districts in producing provinces had better socioeconomic outcomes than their counterparts in non-producing provinces: β 0 is always significantly different from zero, and β 1 in all but two cases. The signs of these coefficients indicate that districts in mining provinces show higher average per capita expenditures; lower rates of poverty and extreme poverty (the latter for producing districts only); fewer households with basic necessities uncovered; and lower illiteracy rates (producing districts only). At the same time, districts in producing provinces exhibit higher consumption inequality, as measured by a higher Gini coefficient.
When we refine the control group and introduce department fixed effects (regression (2)), the differences between producing districts and districts in non-producing provinces (β 0 ) remain large and significant: on average, households in producing districts display 14 percent higher per capita expenditures, poverty rates are between 3 and 4 percentage points lower, there are 4 percentage points fewer households with basic necessities uncovered, and illiteracy rates are 1.6 percentage points lower.
8
These beneficial impacts contrast with those regarding consumption inequality: the Gini coefficient in outcomes in 2007, where a clear causal relation can be asserted. Moreover, to correct for such biases we would need to use data on district characteristics prior to 1993, which are unavailable. 8 Observe that the last two estimates show the net impact after controlling for their 1993 levels.
14 producing districts is higher by 1 percentage point than in districts of non-producing provinces. Note that controlling for other government transfers, in regression (3), has almost no effect on the coefficients.
Controlling for department fixed effects does change however the results regarding the comparison between non-producing districts (β 1 ). Non-producing districts in producing provinces do not exhibit anymore a difference with respect to districts in non-producing provinces of the same department. The only difference that remains significant is regarding consumption inequality, which is higher by 0.7 percentage points of the Gini. Again, controlling for other government transfers, in regression (3), does not change the picture.
In regressions (4) and (5) we compare producing districts with non-producing districts in the same province by introducing province fixed effects. While such a comparison minimizes omitted variables biases, it also changes the nature of the comparison because, by introducing province fixed effects, we drop the control group and evaluate the differential impact of mining activity between the two treatment groups. The results show marked differences in the impact of mining activity even within producing provinces: producing districts display better socioeconomic outcomes along all the dimensions we explore, but also higher consumption inequality (differences in the Gini coefficient, however, are now significant only at the 10 percent level).
The results tell a clear and consistent story. First, mining activity has a positive and statistically significant impact on socioeconomic outcomes. The impacts are substantially larger in producing districts than in their neighbors, however. Spillovers beyond the producing districts may occur but not enough to equalize the impact; in fact, socioeconomic outcomes between non-producing districts in producing and non-producing provinces differ only slightly. Second, mining activity, while improving welfare and reducing poverty, also brings higher inequality, both within districts and across districts in the same province and department. Finally, considering government transfers other than the Canon (i.e., Foncomun) does not seem to affect the impact of mining and related transfers, which suggests that these other transfers do not compensate for the advantaged condition of producing districts.
The remainder of the paper deals with the robustness of these results, and expands the analysis along some important dimensions. In Table 5 , we adopt an alternative approach to fixed effects to cope with omitted variables biases and test if our results hold under propensity score matching techniques.
9
With small differences, all our findings hold through: when we use the full sample of 1,282 districts 9 We use department dummies as one of the variables on which we base the propensity score -see Table 5 . To avoid sample selection biases, we estimate differences in means using the full sample of districts, but the results are almost identical if we restrict the analysis to the common support.
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(comparison 3), producing districts display higher socioeconomic outcomes than non-producing districts, but also display higher inequality. However, when we only select sub-samples of these districts for the comparison, small differences emerge. In columns (1) and (2), we compare producers with nonproducers in non-producing provinces and in the same province, respectively. In both cases results weaken for poverty and extreme poverty. Moreover, when we compare producers with non-producers in the same province (comparison 2), the inequality differences are no longer significant. Finally, in column (4) we restrict the analysis to non-producing districts only. In accordance with the OLS results, no differences subsist between districts in producing and those in non-producing provinces except for higher inequality.
In Table 6 , we go beyond average mining effects and study whether the magnitude of mining activity affects socioeconomic outcomes. We measure the magnitude of mining activity in a given district as (the log of one plus) the value of mining production in the district between 2002 and 2006;
similarly, we measure mining activity in a province as (the log of one plus) the value of mining production in the province between 2002 and 2006. 10 We then replace the dummies in Equation (1) with these two variables.
Results in Table 6 look almost identical than under average effects. However, their interpretation remains more nuanced, since the magnitude of mining activity now matters. In regressions (2) and (3), with department dummies, an increase in district-level mining activity leads to better socioeconomic outcomes, even when correcting for other government transfers per capita. At the same time, higher mining activity also leads to higher inequality. On the other hand, similarly to the results reported in Table 4 , for a non-producing district the value of production in other districts in the province does not affect any socioeconomic outcome apart from raising inequality. Such a result may come as a surprise since higher production in a province is associated with higher Canon transferred to all districts in that province, and suggests a rather weak effect of the Canon -something that we explore below in greater details. In regressions (4) and (5) we compare districts within provinces. The results are similar but somewhat weaker than in the regressions with average effects of Table 4 . While higher values of production affect positively socioeconomic outcomes (and, again, also lead to higher inequality), the estimates for poverty and extreme poverty, while keeping the correct sign, are now statistically insignificant.
In Tables 7 to 9 we refine the analysis along the geographical dimension, following Equation (2).
Using mapping software, we identify direct (i.e. first) neighbors of producing districts, as well as higherorder neighbors (i.e., districts that are not direct neighbors of producing districts). We then study the extent to which socioeconomic outcomes vary with geographic distance, as opposed to administrative location. This approach allows us to compare, among other things, producing districts with their first and higher-order neighbors within producing provinces, reducing further the possibility of omitted variable biases. Table 7 reports differences in socioeconomic outcomes between producing districts and their higher-order neighbors. The picture that emerges, as well as the magnitude of the estimates, remains very similar to the analysis in Table 4 . Along all the dimensions we analyze, producing districts show better socioeconomic outcomes but display also higher consumption inequality. When we introduce province fixed effects, the estimate of extreme poverty loses significance, but all other estimates remain significant. Table 8 reports differences between first and higher-order neighbors of producing districts. Here as well, in full similarity with the administrative analysis, there are no significant differences in socioeconomic outcomes. First neighbors seem to display a lower proportion of people with basic necessities uncovered, but the difference becomes insignificant once we add province fixed effects. The main difference with the administrative analysis of Table 4 is that we do not observe differences in inequality between first and higher-order neighbors.
Finally, Table 9 compares, by means of a Wald test on ( 0 − 1 ), differences in socioeconomic outcomes between producing districts and their first neighbors. Because of its novelty with respect to the analysis in Table 4 , we focus the description on regressions (4) and (5), where we introduce province fixed effects. Even within provinces, producing districts display higher average per capita expenditures, lower rates of extreme poverty, lower illiteracy rates, and higher inequality than their first neighbors.
The geographic analysis confirms therefore that the benefits of mining activity accrue substantially more in producing districts, and that mining tends to increase inequalities within and across districts.
To conclude, in Table 10 we attempt to isolate the impact of the Canon from the direct effect of mining activities. We correct for direct effects unrelated to the Canon by introducing dummies for producing districts and non-producing districts in producing provinces. We then add separately the (log of) the Canon, as per Equation (3). To account with the fact that part of the Canon is allocated based on socioeconomic outcomes, we instrument it using (the log of one plus) the value of production at the district, province, and department levels. Once we introduce department dummies, we find that the Canon raises average per capita expenditure but has no significant impact on other socioeconomic outcomes. The limited impact of the Canon is consistent with the observed challenges districts are facing to manage large transfers from the central government, which have been scaled up in the context of the 2002 decentralization process (Loayza, Rigolini and Calvo-Gonzalez, 2011 ). This apparent shortcoming calls for reforming the way in which producing regions should share the benefits from mining activity.
V. Conclusions
Mining activity has had a positive impact on local communities. Mining has brought higher levels of average income, lower poverty, fewer households with basic necessities uncovered, and lower illiteracy rates. The high level of disaggregation of our analysis, and the various checks we perform, indicate that these effects can be interpreted causally. Why, then, is mining creating so much discontent and conflict?
Our analysis highlights several aspects of mining that may counteract its benefits, and which may be at the source of the observed societal tensions. First, the positive impact of mining activity appears to differ between producing districts, and their neighbors. Our analysis consistently points out that districts where the mines are located have substantially better socioeconomic outcomes than their neighbors do. This is the case even with respect to districts located in the same province, which in principle should also strongly benefit from mining through positive spillovers and generous transfers through the Canon. Second, mining is not only generating higher inequalities across districts (with producing districts benefitting the most), but is also generating an increase in district-level inequality that extends beyond producing districts, and reaches their non-producing neighbors. Not everybody is thus benefitting as much from mining. Finally, despite their generosity, and reflecting a trend that is emerging in many countries (Caselli and Michaels, 2009) , the redistributive arrangements that have been put in place to share the revenues from mining with local communities have had only a limited impact on social outcomes, increasing average expenditures but having a weaker impact on poverty alleviation.
While our analysis provides a comprehensive picture of the local social effects of mining activity, it remains however incomplete regarding their mechanisms. One aspect that deserves further attention is the extent to which migration of people in and out of mining areas is affecting socioeconomic outcomes. Our findings, for instance, are consistent with mining attracting more skilled workers, who may help improving socioeconomic outcomes, but at the same time may also raise inequality. General 
TABLE 3. OLS: SAMPLE OF ALL DISTRICTS IN PRODUCING DEPARTMENTS EXCLUDING LIMA IMPACT OF PRODUCING DISTRICTS AND NON-PRODUCING DISTRICTS IN PRODUCING PROVINCES
Note: Each row in the table reports the coefficients 0 and 1 of Equation (1) for different dependent variables. The numbers above each column characterize a specific regression that varies in the set of controls included. In this model 0 reports the impact of producing districts against the omitted category, and 1 reports the impact of non-producing districts in producing provinces. The omitted category is non-producing districts in non-producing provinces for regressions (1) and (2), and non-producing districts in producing provinces for regression (3). Robust Standard Errors are reported in parentheses below each coefficient. *** p<0.01, ** p<0.05, * p<0.1. (1) for different dependent variables. The numbers above each column characterize a specific regression that varies in the set of controls included. In this model 0 reports the impact of producing districts against the omitted category, and 1 reports the impact of nonproducing districts in producing provinces. The omitted category is non-producing districts in non-producing provinces for regressions (1), (2) and (3), and non-producing districts in producing provinces for regressions (4) and (5). Robust Standard Errors are reported in parentheses below each coefficient. *** p<0.01, ** p<0.05, * p<0.1. PRODUCTION, 2002 PRODUCTION, -2006 Note: Each row in the table reports the coefficients of Equation (1) for different dependent variables. The numbers above each column characterize a specific regression that varies in the set of controls included. Average effects in Equation (1) have been substituted with the log of value of production. Robust Standard Errors are reported in parentheses below each coefficient. *** p<0.01, ** p<0.05, * p<0.1.
Producers vs NonProducers in the same
(1) (2) for different dependent variables. The numbers above each column characterize a specific regression that varies in the set of controls included. Robust Standard Errors are reported in parenthesis below each coefficient. *** p<0.01, ** p<0.05, * p<0.1.
(1) (2) for different dependent variables, where significance has been estimated by means of a Wald test. The numbers above each column characterize a specific regression that varies in the set of controls included. Robust Standard Errors are reported in parenthesis below each coefficient. *** p<0.01, ** p<0.05, * p<0.1.
(1) MINERO, 2002 MINERO, -2006 Note: Each row in the table reports the coefficient 2 of Equation (3) for different dependent variables. The numbers above each column characterize a specific regression that varies in the set of controls included. The Canon is instrumented with the log of (one plus) the accumulated value of mineral production at the district, province and department levels for the same period. Robust Standard Errors are reported in parentheses below each coefficient. *** p<0.01, ** p<0.05, * p<0.1.
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